Triiodothyronine stimulates CMO1 gene expression in human intestinal Caco-2 BBe cells.
Vitamin A is derived from provitamin A carotenoids, mainly beta-carotene, by beta-carotene 15,15'-monooxygenase (CMO1; EC 1.13.11.21). We previously found that enhancement of CMO1 mRNA expression was related to the levels of hormones, such as thyroid hormones, in chick duodenum. We investigated whether CMO1 expression was increased by triiodothyronine (T3), a thyroid hormone, using human intestinal Caco-2 BBe cells. Treatment of 7 days post-confluent Caco-2 BBe cells with T3 significantly enhanced CMO1 mRNA levels in both dose- and time-dependent manners. This T3-inducing effect on CMO1 mRNA level was blocked by actinomycin D. The levels of mRNAs for the thyroid hormone receptors TRalpha1 and TRbeta1 were significantly increased in 7 days post-confluent Caco-2 BBe cells. CMO1 enzyme activity was also significantly increased by T3 treatment in medium supplemented with fetal bovine serum. Furthermore, T3 treatment also increased the level of mRNA for lecithin:retinol acyltransferase (LRAT), but not those for cellular retinol-binding protein, type II (CRBPII) and retinal dehydrogenase 1 (RALDH1), in Caco-2 BBe cells. These results indicate that T3 is an important hormone for the regulation of vitamin A and beta-carotene metabolism-related gene expression in human small intestinal cells.